Background and Purpose: Adolescent obesity is a global epidemic. Motivational interviewing (MI) is a promising strategy to address adolescent obesity risk behaviors. However, primary care providers (PCPs) tend to express discomfort with learning and adopting MI practices and with addressing patient weight issues. PCP proficiency in using MI to discuss body mass index, health screening results, and nutrition and physical activity behaviors after receiving training and coaching from an MI expert and practicing the technique was evaluated. We hypothesized that comfort with MI would increase consistently over time. Methods: Self-assessment surveys in MI proficiency were administered to PCPs after every youth participant MI session. MI comfort as determined by proficiency was categorized into low, medium, and high comfort according to survey Likert scale responses. Data were analyzed using analysis of variance (ANOVA) and Fisher's exact tests. Results: Two hundred twenty-seven youth were seen for MI-based discussions by 4 PCPs. Two hundred Keywords: adolescent; motivational interviewing; obesity; youth A dolescent obesity is a global public health concern. In the United States, adolescent obesity prevalence has quadrupled over the last 30 years, increasing from 5% in 1980 to nearly 21% in 2012 with a rising trend among adolescent populations (Centers for Disease Control, 2015; National Center for Health Statistics, 2012; Ogden, Carroll, Kit, & Flegal, 2014; Ogden et al., 2016 ). An increase in the prevalence of adolescent obesity is being observed worldwide (Organisation for Economic Co-Operation and Development, 2014; World Health Organization, 2016). There are both immediate and long-term health consequences associated with adolescent obesity, including bone and joint problems, sleep apnea, psychosocial problems, and long-term risk for adult obesity, cardiovascular disease and mortality, diabetes, and cancer (Barlow, 2007) .
twenty-six surveys had complete data for analysis. As anticipated, overall PCPs reported significantly more comfort with MI from the first to the final MI session over a 2-to 3-month period (p , .001). Comfort scores did not increase linearly over time for all PCPs. Despite standard training practices, overall MI proficiency as measured by comfort scores varied by PCP (p , .01). Implications for Practice: This type of MI training program should be considered for clinical nurses and nurse practitioners during their nursing education training to facilitate their ability to consistently and effectively support youth behavior change for conditions such as obesity (ClinicalTrials.gov Number NCT02502383).
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In 2010, the Office of the Surgeon General announced an urgent need to train clinicians to screen for obesity and to implement effective obesity interventions in primary care settings (U.S. Department of Health and Human Services, 2010, 2016) . However, active primary care provider (PCP) screening for adolescent obesity was suboptimal in a nationally representative survey in the United States in 2011, with less than 50% of PCPs reporting that they assessed body mass index (BMI) with percentiles and 58% indicating that they never or rarely tracked weight over time (Huang et al., 2011; Steeves, Liu, Willis, Lee, & Smith, 2015) . In 2014, in another nationally representative survey in the United States, most (97%) PCPs reported believing they had a responsibility to promote weight management with their patients, but more than half had doubts with their effectiveness to address obesity and more than two-thirds felt that they lacked effective strategies (Bhuyan et al., 2015; Steeves et al., 2015) . PCP and adolescent sensitivity and discomfort when talking about weight, along with the amount of time needed for those discussions, were the most significant reported barriers to managing overweight or obese adolescents in primary care settings (Bhuyan et al., 2015; Yarborough, DeBar, Wu, Pearson, & Stevens, 2012) .
Motivational interviewing (MI) is a patient-centered counseling style that has promising empirical support for addressing adolescent health risk behaviors, such as poor eating and physical activity habits, that are associated with obesity incidence (Carcone et al., 2013; Gayes & Steele, 2014; Keeley, 2016; Kong et al., 2013; Morton et al., 2015; Resnicow et al., 2015; Sanci et al., 2015; VanBuskirk & Wetherell, 2014) . MI-based discussions are nonjudgmental, empathic, and collaborative, with a focus on strength building, whereby the adolescents' own values, opinions, and argument for change are most valued, which is particularly helpful at facilitating therapeutic alliances with youth (Feldstein Ewing, Wray, Mead, & Adams, 2012) . MI can be incorporated into 15-20 min clinical practice conversations and, when done skillfully, give both parties the sense of having had quality time together (W. R. Miller & Rollnick, 2014) . The brevity and transportability of MI has made it fitting for use with youth in primary care medical settings because both MI and primary care seek to engage individuals in their own health (Feldstein Ewing et al., 2012) . Kong and colleagues (2013) found that a weight management intervention that used MI to promote youth healthful eating and physical activity behavior change significantly improved BMI percentile and stabilized waist circumference when compared to standard care. Similarly, Ball and coworkers (2011) reported that an MI-based lifestyle intervention delivered in a real world clinical setting decreased obese adolescents' BMI z scores. Therefore, MI-based interventions have the potential to effectively address adolescent obesity.
Overall, however, there is high variability in the impact of MI intervention-based studies on outcomes of interest (Hettema, Steele, & Miller, 2005; Lundahl & Burke, 2009 ). W. R. Miller and Rollnick (2014) hypothesized that in the absence of quality assurance of PCP integrity and fidelity to optimal MI practices, clinical interventions may not be delivered effectively. Therefore, they recommended MI training, followed by routine recordings of all sessions with ongoing coaching to ensure MI integrity and fidelity (McCambridge, Day, Thomas, & Strang, 2011; W. R. Miller & Rollnick, 2014; W. R. Miller, Yahne, Moyers, Martinez, & Pirritano, 2004; Mitcheson, Bhavsar, & McCambridge, 2009) . In addition to these concerns, there is a need to facilitate provider comfort and confidence with MI; PCPs tend to be reticent in adopting MI because they believe it to be more demanding and time consuming than their current methods for working with patients (Brobeck, Bergh, Odencrants, & Hildingh, 2011) .
THEORETICAL FRAMEWORK
The theoretical framework used to guide this study was King's theory of goal attainment and transaction process (King, 1992) . A basic assumption is that there is a process of human interactions whereby individuals involved in a transaction perceive each other through a common frame of reference (health care), set goals, and agree on a means to attain the mutual valued goals. Interactions, which are triggered by the identification of a problem or disturbance, lead to transactions. Transactions include communication to exchange values and expectations with the development of trust that leads to action.
The disturbance that built momentum for transactions was the adolescent obesity epidemic and the need for effective strategies to address the problem. Developing and maintaining ongoing effective, clear, and precise communication about the project specifics was key in the interaction and transaction processes for buy in. We promptly addressed emerging problems or disturbances with purposeful interactions to engage in ongoing transactions to support consistent project implementation.
AIM AND HYPOTHESIS
The aim of this article is to evaluate changes in PCP self-assessed proficiency (i.e., comfort) with MI over time, after having received training, coaching and practice with using MI to facilitate youth behavior change related to healthful eating and physical activity. We focused our work on PCPs in school-based health centers (SBHCs), which are an increasingly accessible source of health care for many adolescent patients (Gibson, Santelli, Minguez, Lord, & Schuyler, 2013) . We hypothesized that PCPs would become consistently more proficient and thus develop more comfort with MI between their first and final participant.
METHOD

ParticiPants
Four SBHC PCPs were recruited to deliver an MI-based intervention as part of the Adolescents Committed to Improvement of Nutrition & Physical Activity (ACTION PAC) cluster-randomized controlled trial (ClinicalTrials.gov Number NCT02502383). The University of New Mexico Human Research Protections Office (HRPO) and participating schools' Institutional Review Boards approved the study protocol.
The PCP participants in this study included three nurse practitioners, and one physician assistant, each at a different SBHC site within New Mexico, one of whom is the first author (MKV). All of the PCPs were already working in SBHCs with youth and had varying levels of experience (Table 1) . None of the PCPs had previously received any formal training in MI. Criteria for PCP inclusion and exclusion were Miller & Rollnick, 2002 , 2013 .
assessMent of PriMary care Provider coMfort with Motivational interviewing
Increasing specialty health care skill knowledge, and, subsequently, proficiency, increases comfort with the skill (Homan & Chichester, 2016) . As such, we assumed that MI proficiency corresponds with comfort. Therefore, we measured comfort based on self-assessed proficiency in the application of key characteristics of MI.
To assess PCP comfort with MI, we adapted an instrument (MI Provider Self-Assessment Survey) developed by Feldstein Ewing and team (Feldstein Ewing et al., 2012) . The survey focuses on key characteristics of MI and contains questions involving Likert scale responses (1-5) to assess proficiency of core skills and processes of MI as defined by W. R. Miller and Rollnick (2013) . Based on average PCP self-perceived proficiency reported across all questions, overall comfort based on proficiency with MI was categorized into three categories: low comfort (1-2), moderate comfort (3), and high comfort (4-5; Cronbach's alpha coefficient 5 .96). Although there is no specific validity or reliability information about this measure, there was no other suitable data collection measure available at the time this study was planned, based on a search of the literature (Feldstein Ewing et al., 2012; W. R. Miller & Rollnick, 2002; Strayer et al., 2011) . However, the survey was specifically developed for evaluating providers' use of MI with youth in behavioral interventions (Feldstein Ewing et al., 2012) . Experts in MI (SWFE) and adolescent medicine and weight management (ASK) reviewed the revised survey to confirm content validity related to healthful eating and physical activity.
We administered the MI Provider Self-Assessment Surveys after every youth session (Table 2) . PCPs did MI sessions with youth in SBHCs as part of the ACTION PAC clinical trial.
The numbers of MI sessions for each PCP varied because they were determined by youth enrolled in the ACTION PAC project during Year 1 of recruitment out of a 2-year recruitment time frame at each school site. Each ACTION PAC youth participant had their first MI session (Session 1 of 16) with the PCP during this time frame. At this session, PCPs used an MI-based approach to discuss anthropometric and blood pressure results for all ACTION PAC youth participants and laboratory results for youth participants with a BMI 85th percentile (overweight or obese) with a focus on facilitating and promoting healthy eating and physical activity behaviors. The PCPs explored youth motivation to maintain or get to a healthier weight through a goal directed discussion about the youth's measurement results and health behaviors.
saMPle size calculation
The standard deviation within SBHC sites was assumed to be 0.60, which is consistent with Siddall, Huebner, and Jiang's (2013) adolescent global life satisfaction study. Power was set at .80, and alpha at .05 to detect medium to large effect sizes (.35-.74) for individual SBHC sites and a small to medium effect size (.22) among time quartiles for all SBHC sites combined.
statistical Methods
Study data were entered and managed using Research Electronic Data Capture (REDCap; Harris et al., 2009 ) electronic data capture tools hosted at the University of New Mexico Clinical and Translational Science Center. Twenty percent of data entry was reviewed and validated, with an error rate of less than 1%. Time was categorized into quartiles for each individual provider beginning after the first MI-based Session 1 and ending after the final Session 1 for the first cohort of ACTION PAC youth participants. Analysis of variance (ANOVA) was used to compare mean 
RESULTS
The four PCPs saw 227 total ACTION PAC youth participants and 226 MI Provider Self-Assessment Surveys had complete data for analysis. Mean PCP comfort scores were significantly higher as time progressed, with the highest mean scores in the fourth time quartile compared to the first, second, and third time quartiles, and the biggest increase in mean scores from the third to fourth time quartile (mean scores: Figure 1 ). Overall, most PCP survey responses fell into the moderate comfort category. By quartiles, the largest percent of the surveys completed fell in the moderate comfort category for Time Quartiles 1, 2, and 3 (86%, 63%, and 54%, respectively), and in the high comfort category (51%) for Time Quartile 4 (p , .001; Figure 2 ).
DISCUSSION
Overall, the results of this study quantify the conventional wisdom that comfort with developing a new skill improves with training, supervision, and practice over time. As anticipated, overall, PCPs were increasingly comfortable with MI over time, and comfort increased the most from the third to fourth time quartiles. These results suggest that subsequent to training, repetitive use of MI with supervision over a minimum of 2-3 months is needed for PCPs to begin to develop high comfort with MI as measured by self-perceived skill. Our findings are consistent with previous literature demonstrating PCP gains in MI knowledge, skills, and confidence after introductory MI training and 12 weeks of coaching with simulated patients (Fu et al., 2015) .
Despite standardized training practices, providers in this study showed a significantly different range of comfort with MI, regardless of time, and the process of becoming comfortable varied between providers. PCPs 2 and 4 had fairly similar progressive increases in comfort with MI, whereas PCPs 1 and 3 had rising, falling, and then rising MI comfort scores. This is consistent with findings from Forsberg, Forsberg, Lindqvist, and Helgason (2010) , who evaluated provider skill retention in MI over 2.5 years and found that skill varied among the three providers, as well as fluctuations in skill over time. Likewise, McCambridge et al. (2011) found differences within and between four providers in fidelity to MI after having had a 2-day training in MI and then collectively delivering one MI-based session to 75 participants. In this study, perhaps the variation in provider comfort with MI can be explained by the weight status of the youth participants seen by quartile, along with previous provider experience and expertise with adolescent populations. Although a mix of healthy weight (BMI ,85th percentile) and overweight/obese (BMI 85th percentile) youth participants were seen among time quartiles, more healthy weight youth received MI sessions in Time Quartiles 1 and 2, and more overweight/obese youth received MI sessions in the third and fourth time quartiles. This was because of the need to wait for laboratory results to be available for discussions with overweight/ obese youth. For example, the pattern of comfort observed for PCPs 1 and 3 (dip in comfort during the third quartile, then rebound in comfort during the fourth quartile to levels previously seen in Quartile 2) could be explained by the need to adjust for MI sessions with more overweight/obese youth starting in the third quartile. PCPs 2 and 4 had more clinical experience and expertise in working specifically with adolescent populations compared to PCPs 1 and 3. Accordingly, PCPs 2 and 4 likely had more exposure to and clinical experience in working with overweight and obese youth, which may have led to their progressive increase in comfort with MI over time regardless of youth BMI percentile.
A unique aspect of the ACTION PAC study, which may have aided in establishing provider comfort with MI in this context, is that providers received ongoing biweekly coaching with the MI expert throughout the same time frame that they were delivering the MI sessions to youth participants. During MI coaching, the PCPs were able to discuss challenges that they experienced with youth in the MI sessions and receive feedback, guidance, strategies, and MI-specific approaches and language to discuss weight with the adolescent participants. In a study by Nightingale, Gopalan, Azzam, Douaihy, and Conti (2016) , family medicine residents were trained to discuss BMI using the MI counseling style and compared them to a group of family medicine resident providers who had extensive training in MI, without having specific training to discuss BMI. The residents who received training in MI-based BMI discussions had greater increases in their use of MI approaches to managing unhealthy habits related to diabetes mellitus compared to those who did not have BMI training (Nightingale et al., 2016) . Pollak and colleagues (2016) compared physicians trained in MI (intervention group) through use of audio recordings of their own patient encounters and modules addressing MI techniques to use with adolescents around weight and weight-related behaviors to a control group of physicians. Patients rated physicians from the intervention group, who used more MI technique, as more empathetic, and reported that physician empathy increased their motivation to change diet and physical activity behaviors (Pollak et al., 2016) .
Few other studies have longitudinally examined PCP comfort with MI subsequent to MI training and ongoing coaching. Gecht-Silver, Lee, Ehrlich-Jones, and Bristow (2016) evaluated third year medical students' comfort with MI after having received a 4-hr training. They found that MI confidence, knowledge, and skills significantly increased based on pretest and posttest assessments, before and after training (Gecht-Silver et al., 2016) . However, they did not examine long-term change in comfort with MI over time, with practice. A meta-analyses (Schwalbe, Oh, & Zweben, 2014) and systematic review (Hall, Staiger, Simpson, Best, & Lubman, 2016) examining MI training studies found that only attending a workshop on MI does not typically engender enduring changes in clinical practice, and ongoing coaching after training is likely necessary to achieve sustained practice change and MI proficiency. Martino, Canning-Ball, Carroll, and Rounsaville (2011) and Forsberg et al. (2010) evaluated provider proficiency and skill in MI after having received MI training and ongoing supervision at 24 weeks and 2.5 years, respectively, and both found that beginning proficiency in MI was achieved by 6 and 12 months, respectively. However, similar to our study, Fu et al. (2015) demonstrated gains in PCP MI proficiency more quickly, after 3 months. PCPs in the study were provided a half-day training workshop in MI by an MI expert with ongoing coaching using telephone interactions with simulated patients and peer coaching by MI champions, followed by an objective structured clinical evaluation (OSCE) to assess and critique performance (Fu et al., 2015) .
iMPlications for Practice
Thus, the initial training of student nurses and nurse practitioners in MI during nursing education programs may need to be augmented with mentoring or coaching with MI-specific approaches to discuss weight and weight management with patients when they are in their clinical practice training. They could receive an introductory MI training in didactic lecture. Then coaching could be provided throughout the nursing program and/or in the clinical setting over 12 weeks with periodic OSCE evaluations during the remainder of their training program to bolster and sustain MI skills as Fu et al. (2015) demonstrated. MI training and ongoing coaching may be especially essential for nurses specializing in working with adolescents and in SBHCs because several studies have demonstrated that using MI with youth can enhance youth engagement with health care and disclosure of risk factors (Dean, Britt, Bell, Stanley, & Collings, 2016; M. K. Miller et al., 2016; Sanci et al., 2015) . Therefore, nurses would potentially graduate with proficiency and comfort with MI before even entering independent practice.
liMitations
Our study has some limitations that should be considered in interpreting the results. Although our provider sample size was small, it is consistent with another published study that implemented ongoing coaching with providers who achieved beginning proficiency in MI; however, our study implemented more MI-based discussions (Forsberg et al., 2010) . A second limitation is that repeated administration of the survey may have affected our results because providers might have felt pressure to report increased comfort over time. However, the fluctuating comfort reported by PCPs 1 and 3 increases our confidence that providers reported their comfort accurately over time. This study was done in the context of a cluster-randomized clinical trial, and providers were required to use MI repeatedly as part of the study protocol. This could have affected their ability to push past their initial discomfort with using MI to achieve comfort.
Another limitation is that the first author (MKV) was also a PCP participant, and this may have inadvertently introduced bias. She may have developed more comfort with MI than the other PCP participants because of her more extensive involvement in the project. However, her comfort scores resulted in a similar pattern to another PCP participant in the study, as previously described in the results and discussion sections. Furthermore, all of the participating providers self-selected to participate in implementing the research study, indicating that they may have had more interest in MI than the average provider. A final limitation is the varying years of PCP participant professional experience. Ideally, providers would have been more homogenous in terms of years of experience. However, fluctuating and varying PCP participant comfort scores were consistent with other published studies (Forsberg et al., 2010; McCambridge et al., 2011) .
CONCLUSION
MI should be further explored as a behavior change strategy to incorporate into multicomponent, multidisciplinary weight management and obesity prevention for youth worldwide (World Health Organization, 2016) . To increase provider adoption of and comfort with MI for weight management discussions, clinical nurses and nurse practitioners should be trained in MI by an expert, and then receive an ongoing coaching while they implement MI consistently for at least 2-3 months in a clinical setting during their nursing education training.
